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Mr. Chairman and members of the subcommittee, my name is Charles H.
Williams. I am an associate professor of biochemistry and anesthesiology at
Texas Tech University in El Paso. The University’s Health Sciences Center
is a licensed radioactive user with 57 faculty members who are sub-licensed
to employ radioisotopes for various research ventures. I am among those
faculty members whose study has benefited from the use of radioisotopes.

In addition to Texas Tech, I represent Advocates for Responsible Disposal in
Texas. My views also are shared by Organizations United for Responsible
Low-Level Radioactive Waste Solutions, an l&member coalition dedicated to
environmentally, technically and economically responsible disposal solutions
for low-level radioactive waste. The American Medical Association, the
Society of Nuclear Medicine and the Association of American Medical
Colleges are among its members.

I would like to express my gratitude to Chairman Schaefer, Ranking Member
Hall-who helped author this bill-and to members of this subcommittee
who are committed to establishing a low-level radioactive waste compact for
Texas, Vermont and Maine. I also would like to thank members of the
Commerce Committee, especially Ranking Member Dingell, as this matter
progresses toward an equitable resolution in the House.

I appreciate the subcommittee’s invitation to share my personal experiences
with radioisotopes and the enormous benefits derived from nuclear medicine.
I wish to have my written testimony entered into the Record.

The essence of this hearing is quite simple: Texas, Maine and Vermont
deserve the same rights Congress has extended to 41 other states when it
approved nine other regional compacts to coordinate disposal of low-level
radioactive waste.

The Texas-Maine-Vermont compact is no different. It fulfills obligations of
the 1980 Low-Level Radioactive Waste Policy Act by taking responsibility to
develop a disposal facility+ither  individually or in regional interstate
agreements-to safely and responsibly manage low-level radioactive waste.
Governors and legislatures from each of the states represented in this
compact have approved the alliance and are awaiting congressional
authorization to solve their low-level waste disposal problems.
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Let me be clear on another point. Ratification by Congress of this interstate
compact does not address site selection for a disposal facility. The two are
separate issues. In fact, only the state of Texas can determine where to
designate such a facility.

Radioisotopes Offers Promise in Research, Medical Fields

Mr. Chairman and members of the subcommittee, we live in an age when
modern medicine and science push the boundaries of discovery-an age that
allows us to harness test-tube antidotes to fight invasive diseases and to
perform surgical incisions with gamma knives that bear a marksman’s
precision. Today, improved screening tests work more rapidly to detect life-
threatening and chronic illnesses than in the past. We have radioisotopes to
thank for many of those advances.

Radioisotopes are man-made or naturally occurring elements that discharge
a ray or energetic particle. This energy travels in three forms: as alpha
particles, beta particles or gamma rays. Scientists have found a variety of
uses for those radioisotopes in industrial, chemical, medical and agricultural
applications.

In agriculture, for example, radioactive materials are used to study plants,
develop hardier strains of crops and even improve the quality of the grains in
your breakfast cereal. In areas of commerce, radioactive sensors allow
quality control workers to detect structural flaws in buildings, bridges,
pipelines and airplane fuel tanks. Even the smoke detectors that protect our
families as they sleep each night contain radioactive materials.

However, radioactive materials are best known for how they improve our
health and quality of life.

In my own field of biochemistry and anesthesiology, I have relied on three
radioisotopes-phosphorus-32, tritium and carbon-l&as metabolic tracers
in the study of a clinical problem called malignant hyperthermia and
separate studies of traumatic shock, also known as septic shock.

In studying malignant hyperthermia, for instance, radioisotopes have
furthered my understanding of this disease by enabling me to track how a
neurotransmitter-nerve messengers to muscles or cells-metabohzes  in the
body and how one neurotransmitter, norepinephrine, rises to alarming levels
among people affected by this disorder. The disease, which is genetic, is
usually triggered by general anesthetics, such as chloroform or ether, and can
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lead to respiratory failure. If not diagnosed quickly and countered with a
drug called dantraline, the disease can be lethal.

Radioisotopes contribute to our burgeoning knowledge of how to develop new
drugs, identify which drugs and treatments work best, and manufacture
them at a breakneck pace to treat thousands of Americans each year.

Indeed, the National Institutes of Health, the nation’s foremost scientific
incubator, relies on radioactive materials to conduct almost 80 percent of its
research. Not surprisingly, 10 of 15 Nobel Prizes awarded for physiology and
medicine in recent years went to men and women whose breakthroughs
hinged on research with radioactive materials.

There’s a good chance that every one of you sitting on the dais has been
touched by one pernicious disease+ancer-in  some way. Either you, a
member of your family or a friend has fought the disease in some form.
According to the American Cancer Society, about half of the men, and one in
three women, living today are likely to contract cancer during their lifetimes.
But thanks to the advent of nuclear medicine, those touched by cancer are
likely to benefit from early detection.

With radioactive techniques like the bone scan, physicians can catch the
spread of cancer six to 18 months sooner than X-rays. Once cancer is
detected, patients may undergo a series of tests and treatments that owe
their success to radioactive materials.

My sister is one example. She was diagnosed with a hyperthyroid disorder.
Doctors treated her with radioactive iodine, a drug that kills cancerous cells
in the thyroid gland like a selective surgical knife without the invasive
trauma of an operation. The treatments cured her and she is undergoing
replacement therapy.

Let me provide some more examples to illustrate how patients in the El Paso
area have benefited from radioactive medicine:

n At Providence Memorial Hospital in El Paso, patients underwent
440 nuclear medicine and diagnostic therapy procedures during
June 1995. Another 134 nuclear cardiology procedures-including
cardiac imaging instead of more hazardous cardiac cath_erizations-
were performed during the same period. All told, Providence
performs nearly 8,088 nuclear procedures a year.
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w At Lubbock General Hospital University Medical Center in
Lubbock, Texas, physicians and radiologists have performed 2,595
nuclear medicine procedures during the past 12 months.

n And at R.E. Thomason General Hospital, also in El Paso,
26 procedures involving radioactive medicine were conducted last
year.

These procedures were used to combat a host of ailments. Radioisotopes are
used to treat thyroid cancer and hyperthyroidism, which you may know as
Graves Disease that afflicted former President Bush and his wife, Barbara.
The Bushes owe their recovery to radioactive medicine. Radioisotopes also
are enablers in treadmill stress tests, scans for the brain, bones and lungs,
myocardial perfusion imaging to map blood flow to the heart, and radioactive
detection of underactive thyroids in newborns to guard against mental
retardation. These procedures are performed countless times at general
hospitals in small towns, suburbs and inner cities. They are performed on
steel workers, school teachers, social workers and sales executives. In fact,
one in three Americans hospitalized this year will be tested or treated with
radioactive medical techniques.

Let me stress something: These remedies are not just a single-step process in
which a doctor walks up to a shelf, picks up a drug and treats a patient. It
takes many years and many steps to move an experimental drug or procedure
from the laboratory to the doctor’s office. There is a tremendous enterprise
involved in the preparation of that drug therapy, from the researchers
identifying the most selective drugs to deploy against a particular disease to
the pharmaceutical firms manufacturing the drugs. At least 80 percent of
the new drugs those firms manufacture will be tested with radioactive
materials before they can be approved by the Food and Drug Administration.
Up and down the line, these researchers, nuclear therapists and drugmakers
produce small amounts of low-level radioactive waste that require proper
disposal.

Radioactive Users Bolster State Economy

Let me paint another picture of who produces radioactive materials in Texas
and why a compact is crucial to ensuring proper disposal of the lay-level
radioactive byproducts.

In my state, 2,217 sites hold licenses to possess or use radioisotopes. Of that
number, 337 are hospitals, 240 are medical centers and 35 are medical
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education facilities, like Texas Tech University Health Sciences Center
Fifty-seven of Texas Tech’s faculty members, including myself, are
sublicensed to use radioisotopes in various research and development
projects. The other education facilities that I mentioned have similar
sublicensing permits.

The remaining licensees are:
n 255 diagnostic and therapeutic nuclear medicine facilities
n 249 facilities licensed for diagnostic nuclear medicine only
n 239 licensees that conduct therapy with unsealed sources
n 130 facilities that conduct therapy with sealed sources
n 29 facilities licensed for external beam therapy
n 18 sites that conduct remote sealed source therapy and
n three facilities that perform gamma knife therapy

As of May 1995, 684 Texas institutions-some of those mentioned above,
along with research laboratories and electric utilities-produce low-level
radioactive waste. Their byproducts amount to 64,000 cubic feet a year,
which is super-compacted to minimize volume. The majority of that waste-
97 percent-is Class A low-level waste, the least radioactive. Class B
accounts for 1 percent and Class C waste for 2 percent.

For the small degree of waste they produce, licensees contribute to the Texas
economy in crucial ways. They inject $16 billion into the state’s sales
revenue, pay another $2.7 billion in taxes and create 230,000 jobs.

Conclusion

As I have pointed out, the benefits of radioactive materials are shared by all
of us-regardless of our station in life, our age or where we live. That’s why a
low-level radioactive waste compact among Texas, Vermont and Maine is so
crucial.

At a time when federal forces are placing a greater strain on state budgets,
the compact will enable its members to apportion the cost of building and
operating a facility. As the host state for the disposal center, Texas would
receive a total of $50 million from Vermont and Maine to further that effort.

When Congress passed the Low-Level Radioactive Waste Policy Act of 1980,
it intended to provide for the safe, permanent disposal of the nation’s low-
level waste by giving states responsibility for disposal capacity. Texas,
Vermont and Maine need a compact to further this process and to prevent
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other states from infringing on their disposal facility. Remember: a state
that is not in a compact can be forced to accept waste from throughout the
country. Texas, Maine and Vermont should not be penalized for Congress’
failure to ratify a compact.

The compact legislation neither designates nor approves a site for this
facility. Under the low-level waste law, site selection is the states’
responsibility. This bill deals with one issue only: Responsible congressional
policy for the disposal of low-level waste.

H.R. 629 is no different from H.R. 558, which the Commerce Committee
approved 41-2 in May 1995. A procedural vote on the House floor prevented
H.R. 558’s passage.

I urge subcommittee members to approve the compact to permit Texas,
Maine and Vermont to enjoy the same rights as 41 other states, and to help
the states fulfill their congressionally mandated responsibility to dispose of
low-level waste. In so doing, Congress will enable citizens in those states to
continue receiving the life-saving benefits of radiocative medicine and
research.
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Williams~ C.H.. and Mayer_  D.T. Uterine phospholipids after estmdiol and progesterOne
injections. Presented at 59th Annual Meeting, .?.merican  Society of;\nimal Science.
Rutgrrs, M> 26 July 1966.

\\illiamsz  C.H., and Mayer_  “.‘I~.  .i qualitative and quantitative biochemical study of
the phospholipids in the ovaxiectomized  rat utems under the iufluence of ovarian
bonnones.  Presented at \,l International Congress of .4nimal Reproduction and Arriticial
Insemination. Paris. 20-26 July 1968.

Williams, C.H., Vail> W.J._  Harris, R.A._ Valdivia. E., and Green, D.E. Isolation and
purification of the lamellar body from bovine lung. Presented at 20th .tiul :UBS
Meeting. lklingtton~  \T, I l-22 Auuat 1969.

Williams, C.H.. Vail. W.J.. and 1’aldivia.  E. Isolation and partial  purification of the
lamcllar body from bovine and guinea pig lung. I’rcscntcd at FASEB, Atlantic City. NJ;
4 ApAl  1970.

Williams, C.H._ Vail, \V.J._  and 1.aldivia_  E. Enzymatic activities and surfactant
pmpcL?ies  of the lamellar hod\  from bovine hug. Presented at the 8th hwxnational
Congress of Biochemists. Symposium No. 8: Montreaw_  Switzerland, S September 1970.

Williams, C. IT., Vail, W.1.: and Valdivia. E. The composition and sutiactant  properties
ofisolatrd  pulmonary lamrllar  bodirr. Prrrentrd  at Amcriun  Society of
Anesthesiologists. New \-orli City. 19 October 1970.

M%lliann_  C. H., Vail, W. J. and Valdivia, E. Com5gwational  changrs in mitochondixa
in during energizing conditions. Presented at Cell Biology Meeting. San Dieyo. CA
19 November 1370.

Williams, C.H._ Vail. QT.  J.. and \.aldivia_  E. The role of the latnellar  body in lung
metabolism. Presented at American .Usociation of Pathologists and Bacteriologists.
Montreal. h-9 March 1971.

Williams. C. H.. Galvez.  T. L.. Bruckr. R. F.. Popinigis. J.. and \-ail.  K:. J. hlalignnant
Hypcrpyrcsia  in swine: A gcnctic  discasc of mcmbranc  function. I’rcscntcd at F.ASEB_
San hancisco.  C.\ 16 June 1971.

Williams, C. H. “Malignant Hyperthermia”  - A seminar presented at the Department of
Biochemistl~_  Link& of \~isconPin-\ladison,  15 September 1971.

Williams. C. H.. Clark.  hI. G._ Pfeifer. \V. F.. and Taylor_ C. A Fulminmt
Ilyperthennia:  h new perspective on the biochemical  hasis  of the heat production.
Prrsrnkd at American Socirly UT  .4nrsthrriologirtsl  San Francisco. CA 11 October
1973.

Williams_ C. H. The role of rubstratc  cycling iu the Fuhninant Hyyelthennia  Syndrome.
Presented at 16th West Central States Biochemistq Conference. 26-27 October 1973.
Columbia. MO.

Williams. C. H. Animal models of hlalignant  Hypenhennia.  Invited speaker at Focus
on Malignant Hyperthexmia  Symposium. Wausau.  Wisconsin. 13 Sept. 1974.
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Williams, C. H. Malignant Hyperthennia.  A seminar presented in Environmental
Physiologyz  University of Missouri-Columbia. 20 November 1971.

Williams, C. H. Ivvtlignxd Hyprrthrtmia.  A seminar prrsrnlrd  in Agriullual
Chemistry. University of h4issouri-Columbia,  10 December 1974.

Williams, C. H.; Vail, \-. J.. and Thompson_ F. E. The ult~astmcture  and composition of
the lamellar body. Presented at International Conference on Lung Diseases. Montreal. 21
May 1975.

Williams, C. H.. Lasley. J. F._ Muhrer,  X4. E.. and Hedrick: H. B. The relationship
between Fulminant Hy+thetmia  and the Porcine Stress Syndrome. Presented at
American Society of Animal  Science,  Fort  Collins. Colorado. 16-20 .Juiy 1975.

Williams. C. H. Malignant Hypenhermia. A seminar to Division of Biological
Scicnccs.  University  oiMissouri-Columbia,  3 Sept.  1975.

\Villiams.  C. H. Malignant Hypenhermia. .k seminar at Department of Anesthesiology.
Medical College of Wisconsin. hlilwaukee_  22 November 1975.

Williams, C. H. Malignant Hypenhermia. A seminar at Department of Anesthesiology
and Phannacolo~;  University to W;lshington  Medical School. Seattle. 3-A yl;lrsh 1976.

\Villiansl  C. H., Stubbnl  D. H.. Shard&n. M.D., and H&i&.  H. B. Enrrgy  metabolism
and hemodwamics  in Fulminant Hyperthemk-Stress  Syndrome swine. Presented at the
3rd lntcmakmal  I’ig \;ctcrinary  Cong~ss..4n1cs,  Iowa. 23 June 1976.

Williams. C. H.. and Stubbs. D. H. Preliminaq  studies on the therapeutic efficacy of
phentolatnine in the Fulminant Hqpetthetmia- Stress Syndrome.  Presented at the 3rd
International Symposium on the Phannacolo~  of Temperature Regulation_ Balfi:
Canada. 14-17 September 1976.

\Villiams_  C. II. Malignant Tlypcrthennia.  A seminar presented to Department nt
Biochemistry  and ,\nrsthesiolog).  University of Nrbrasha h4cdical  Center. Omaha. 2S
September 1976.

Williams; C. H. Pathaphysiolog)-  of hlalipnant  Hyputhenuia. =\ seminar  prcscntcd at
Department of Anesthesiology. Baylor College of Medicine. Houston Texas. -I Februaq
1977.

Williams~  C. H.. Shanklinl  hl. D.. Hedrick.  H. B.. Muhrer,  hl. E.. Stubbs. D. H._ Krause,
G. F._ Payne. C. G.. Benedict. J. D.. and Hutcheson. D. P. The Fulminnnt Hyperthermia-
Stress Syndrome: Genetic aspects. hemodynamic and metabolic mcasurcmcnts in
suscrp~iblr  and numul pigs. Presmlrd 11 2nd International Symposium on h,lali_qunt
Hyperthermia. Denver. l-3 April 1977.

Williams. C. H.. Davis. T. P.. G&k. h._ C. \\‘.. Iiuol K. C.. Jolmson. H. D.. Gelhxdt,
K.. and Gehrke. C. X1. The fulminant hypenhennia-  stress qndrome: Biogenic amine
levels in the blood of susceptible and nonnal pigs. Presented at 2nd International
Symposium on &Ialignant  Hypenhcmmia. Denver. I-3 April 1977.
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Williams, C. H.> Shanklin_  M.D.. Hedrick, H. B._ and H~~tcheson. D. P. The fi~lmi~~ant
hypenhennia-stress syndrome: Energy metabolism in susceptible and normal pigs.
Presented at the 69th &uual American Society of Animal  Science Meeting. hladison.
Wisconsin, 23-27 luly 1977.

Williams. C. H.. Eighmy. .I. J. and Anderson. R. R. The fulminant hypenhennia-stress
syndrome: I’lasma thyrosinc lcvcls in susccptiblc  and normal pigs. I’rcscntcd at the 6Yth
Annual  American Society of Animal Science hlreting,  Madison_ Wkonsin.  23-27  JuI)
1977.

Williams, C. H. “Malignant Hype~ihermia.” Invited speaker at Kansas City Society of
Anesthesiology Meeting, 21 September 1977.

Williams, C. Il. “Malignant ITyperthcnnia.”  l.unchenn  speaker at Research Medical
Ccntrr,  Kansas City. Missuuri,  21 Srptrmbcr 1977.

Williams_ C. H. “Malignant Hypcrthcnnia.” Brcal&st  spcakcr  at Rcspiratoq  Cart
Confwxce at St. Lukes Hospital. Kansas City. MO. 22 Septemba 1977.

Williams; C. H. “hlalignant Hyperthennia.” Seminar presented at the Department of
Anzsthesiolo~. Tnmman  Medical Ccnrer. I;nns.x City. MO. 22 Sept. 1977.

Williams. C. H. “Maligxtnt  Hyperthennia.” l\ genetic disease in man and animals. A
seminar presented at the Fkpartment  otlIiochemistry,  Oral Roberts  1 Jniversity; Tulsa,
Ohlahuma. 3 1 May 1978.

Williams, C. H. ‘I’hc fulminant hypcrthcnnia-stress  syndrome:  Biogcnic amine lcvcls  in
the  blood of susceptible and normal  pigs. .I papa presented  at the 1978 Joint Me&$ of
American Animal and Daiq Science .Associations.  hiichigan  State University. East
Lansing_  July 9. 13. 197%

Williams: C. H. Temperarue  regulation in farm animals. A seminar presented at the
Department of Poultn Physiology. Clemson University. Clemsonl  South Carolina. IJ
Octohcr 1978.

Williams. C. H. The role of substrate cycles in thennogenesis in nummals.  A seminar
prcscntcd to the I’hysiolog? Arca at Clemson  tinivcrsity_ Clcmson.  South Carolina_ 18
October 197s.

Williams. C. H. Malignant Hyperthennia: A seminar presented at the Department of
Biological Science: L:&rsit!.  of Illinois Dental Schools  Alton.  Illinois_ 2G X4a!_  1979.

Williams. C. H. Biochemical studies on the etiology of malignant hyperthennia  in
rusceptihle  swine. .A lecture  presented at:

(1)Fourth Inremational Symposium on Phamacolqq  of Temperature Rqulation.  Oford.
England. 1 August lY7Y.

(2) Depanment  of Pharmacology. Charles University. Pra.ae.  Czechoslovakia. 6 .%u_gust
1379).

(3) Department of Pathology3  Medical School at Gdansk,  Poland. 10 August  19%.
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Williams, CH .  X~lalignant Hyperlhermia.  A seminar  presmkd  al the Dcparlmcnt ul
E”tot”olo~, University of h:Iissouri-Columbia.  1E September 1979.

Willianw,  C. H. Xk?nant  Hyptxthnloia.  A seminar  prwxtcd to the Toxicology Study
Group. University of &auri-Columbia.  18 September 1979.

Williams, C. H. Panel discussant  011 hlnlig”.mt  HypcAermia  at the Missowi  State
Anesthesiology Meeting, Kansas City. Missouri, 24 May 1980.

Williams, C. II. “Current  Research in Malignant Ilyperthcrmia” a seminar presented to
the Rexarch  Discussion Gwupl  William Beaumonl Atmy Medical Center. Bradlq
Annex 12:00 noon>  20 Jmuwy 1983.

Willian~s_ C.H. “Cmrcnt  Research o” Malig”a”t  Hy~yerthennia” a rc”ka presented to
El Paso Chapter of the Texas Association of Nurse Anesthetists. Thomason  General
Hospital. 700 pm; 1E Jamtar?_ K’S?.

Williams. C.H.:  Buzello. W.. Chandra. P.. and \\:atliins. ML Preliminav  Studies on
the Response of Maligant Hyperthermia Susceptible Pig to \recuronium. Presented nt
the International Ancsthcsia Research Society 58th Congress (Rena) lo-14 hlarch  19X4.

Williams. C.H. Current Concepts of ?vIaligtnant Hyperthermia.  Anesthesia Refresher
Course  (Lubbock) 3-4 March lYbl4.

Williams, C.H.; Buzello. LX-.. Dozier. S.E. and Joyner.  J. Hemodynamics and Osy~en
Use During Maligant Hypertheka.  Federation of Anwican  Societies for Experimental
Biology 68th .kmul hleetin_p.  St. Louis. April 1-G: 19S4.

\Villinms.  C.H. Current Research in kIaligant  Hyperthennia. Presentation to the monthly
stattmceting  ot~Southwcstcm  General IInspital. Granada Royale lIomctel_  .Acapulco
Room. 7:00 pm: 15 .Ipril 1984.

V~iiliams.  C.H. Current  kscarch in .\laligwtt  Hypcrthamia_ prcscntation to the
t~mnthly truxting of Anesthesia .%ssociates  of El Paso. Pmvidcnce  Hospital S h;lay E-l_
730 am.

Williams. C.H. Porck XIH - Plasma Korcpincpluinc and Epineplxine Dwing hM.
presentation to the Atnerican  Society of Biolqical  Chemists .Innual Meeting June 3-7
(19E-l).  St. Louis.

\Villiams.  C.H. Currrnt Research in .\~lalignant  Hyprrlha”ia.  prrsenla lion at Vista  Hills
Medical  Center. Staff Meeting. El Paso. Texas. 27 July 84. 12:15  pm.

\iXia”a_ C.H. Cunent Peqvxtivea  of the h,lali_nnant  H~pzfhennia Sq”dmmc_  a
seminar presented to the Department of Anesthesiolo_g.  Research Medical Center,
Kansas City_ MD. at 0700 hours 7 August 1385.
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Medical  Education at Research Medical Center. Lmsas City_ Missouri. 5 Februar)- 1986.
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Williams, C.H.. Stovall.  R.M._ Dozier, S.E., Watts. hl.T._ Bayless_  P..X.:  hlarvasti,  h,l.A.>
Fnrias. M., Ekery. D.D.. Daly_ I.\\:._  and Satoh. K. Cardiac Perfotmnn~e  and
Tkmodynamics  in hlaligmant  Tlyperthennia  Swceptihlc and Normal  Pigs During
Scv~flurant-  Anbrsthrsia.  Prwznkd  11 the New yurh Statr  SuckI)  uf Anrsthcriolo~!
Meetins.  New \iork Hilton. 10 December 1988.

Williams, C.H. 4 genetic decrease of cardiac stroke volume in malignant hypathcnnia
susceptible pigs. ;\mer  Physiol Soc:Amer  Thoracic Sot Meeting. Rochester. MN. OCI 15-
18 1989 at the hlayo Convention Center. The Physiologist 32(d):  lS3, 1989

Williams. C.H., Farias,  M.. ?viarvasti.  MA.. Knight_ A.B.: Eker):  D.D.. Dal?. 1.W..
Zayed, I. Malignant hypenhertnin induction in susceptible swine following exposure  to
arduan.  Intl Anesth  Rech Sot 64th Congrcssl  Sheraton-Waikiki Ilotel.  Ikmolulu. Thaw-aii,
Mar 9-13, 1990 presented at 07-15> 10 Mlarch  1990.

Hardaway. KM.. Hark.  H.? Williams_ C.H. I’rcvcntion  and ‘lrcatmcnt of.UDS with
Fibxinolytic  Therapy. .41uual Mcctinp South Texas Chapter Anwican  College of
Surgeons, Austin. TX 1990

Williams, C.H. Arduan  and XIaligant  H?pelthcrnia.  A Seminar to the Depaliment of
Anesthesia, TX Tech U HSC-RAHC,  El Paso. TX at 3:00 pm. 7 March 1990.

\Villiama,  CIT. Congcstive  TIeart Failure itihlalignant ITyperthennia  Susceptible Swine.
Suryical Gmnd Rounds. R’illiam Bcaumunt ,\rmy Hospital. El Pao. TX_ OS:30.  Saturday.
June 2. 1990. Conference Room 2-335.

\\-illiams. C.H. Congestive  Hcatt Failure in hlaliguant  Hqpelthennia  Susceptibls Swine.
Department of Animal Science. UMC-Columbia. 12 June 1990 at 1330 hrs.

Williams. C. H. Congestive Hean Faihue  in hIali;onant Hypenhermia Susceptible Swine.
Departmnet of Anesthesia. Research h’ledisal Center, Kansas City_ MO. 15 June 1990 at
0645  hrs.

Wilkns.  C.H.. Ekcry: D.D.:  \lartinrr.  U. Con_ucslivr  Hurt Failure in hIaliynant
Hyperthennia  Susceptible Swine. The Physiologist 34. No. 4:226. Abstract F 11.10.
August 1YY 1. I’ostcr  prcscntation on 3iJ Scpt 1YY  1 at the Fall Meeting of the American
Physiology Society. San .4ntoniol TS.

Williams. C.H.. Medical Research at TS TECH Univ. Health Sciences
Center-R.4HC  at El Paso. h,lcn’s  Fellowship Breakfast_ 1st Baptist Ch~u-ch_
:cjOSOO  hrs. 19 Mar 1994.

\Villiams,  C.ll., A Research Career in Malipant Ilyperthermia  presented at
thr Career Orienlaliun for High School  Cuuns&rr,  TX Trch U HSC at El
Paso. 09:iO  hours. 7 June 1994.

Williams. C.H.. D. D. Ekq. .\I. X~Ialtinez.  E.F. Dudxcy. J.I. h’laninez-Lopez
& R.J. Thurston. Left Ventricular Hypenroph!;  and Cardiac Failure in
MHS Swine. A poster presentation at Experimental Biology 95. Atlanta
on 11 April 1995.



G-1. Williams. C.H.3 The Future of Medicine_ a presentation to Mrs. Teq
Slickinger’s  Science class at Montwood  High School: 1 April 1997 (2
2:50  to ?:40 p.m.

65.
the

Williams. C.H.? Training to be a Biomrdical  Researchrr. a presenulion to
Parents & Partners progmm  @ TTLNC.  Aud. A 7:00 pm. on 23 April
1997

Exhibits

Exl~erin~ental  Malignant Hypetthermia by Charles H. \IXlliams_  Ph.D.
Presented at American Society of Anesthesiologists, Annual Meeting, Las Vegas,
Kevadn>  17-21 October 19S6

Treatmat uf Adult Rmpintory  Distress Syndrome  \$ith  Plasminugen Astivalors by Robrrt
M. Hardaway, Charles H. Williams. & Yang  Sun
I’rcscntcd  at XOth  Annual Clinical Congress,  .Atncrican  Collcgc of Surgeons.  Chicago.
October 10-13:  1994

Treatment of Traumatic  and Septic Shock by R.M. Hardaway. C.H. Williams. and \-any
sun
Presented at the 8lst Annual  Clinical Congress. American College of Surgeons. New
Orleans. October 22-27. 1995.



Ulliverrit~.Comlllittep-Service

Chaimxut -Research Discussion Group Seminar Series between \\‘illiam Beam~ont .m!
llospital,  T Jniversity  otTcxas at I3 Paso and Texas Tech 1Jnivenity  Tkalth  Scicncer
Center at El PASO,  19S3-19S6.

Chairman - Laboratory USC Committee at ‘I’cxas ‘lcch tkvcrsity  Health Scicnccs Ccntcr at
El Paso 1985 to 1991.

,Member - Texas Tech Lkiversity  Health Sciences Cenkr  Radialion  Safet)
Committee. 1981 to present.

Member - Texas Tech University Health Sciences Center
Radioactive Drug Research Committee. 1991-1992.

Membrr  - Texas Tech University Health S&us Ccntrr  Animal Research Commillrr,
1985 to 1988.

hlembcr  - R.E. Thomason  Hospital radiation safety committee at El Paso 19S5 to 19S9.

Chairman. IRB for Human Subjects at El Paso- 1 Sept 1987 to present

Vice-Chairmanl Institutional Review Board for Human Subjects at El Paso. 19S647.
member of IRB since 1985.

Newspaper 6: Mnguine  Arlicler

Williams~  Charles H.. Guest  Columnist. Sierm 8iianca  ;A sqtejbr radioacfive  umfe.. El
Paso Times. Sundy. June 11. 1995 p.13.k.

Williams_ Charles H._ Guest Columnist, Terirris  to ben~fii,frm  wdsfe  dmp. El Paso
Times_ Sunday_ June 23 1996.

Tclcvision Appcaranccs:

Williams. Charles H. un the KDBC.  Channrl 7 . Lak Nitr News with Gary Warner @
1035 pm. on 10 Sept 1996 as part of a discussion of the disposal of radioactive wasre at
Sierra Blanca. ‘I’S,
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LOW LEVEL RADIOACTIVE WASTE DISPOSAL AT EAGLE FLAT
Charles H. Wfiams, Ph.D.

Associate Professor of Biochemistry & Anesthesiology
Texas Tech University Health Sciences Center at El Paso

18 July 1995 (minor corrections on 9 May 1997)

The following is a complete review of public laws, Texas legislative actions, technical
materials, and scientific background for the construction and operation of the low-level
radioactive disposal facility at the Eagle Flat-Sierra Blanca Site. The following data and
facts clearly support the proposition that Texas needs its own Low-Level Radioactive
Disposal Site and that the site at Eagle Flat in Hudspeth County is safe to use..

Why do we need a Low Level Radioisotope Disposal Facility?

There are 2,2 17 total sites within Texas which have licenses to possess or use
radioisotopes.
373 hospitals, 240 other medical facilities, and 35 medical education facilities.

255 facilities licensed to conduct diagnostic and therapeutic nuclear medicine,
249 facilities licensed to conduct diagnostic nuclear medicine
239 facilities licensed to conduct therapy with unsealed sources.
130 facilities licensed to conduct therapy with sealed sources,
29 facilities licensed to conduct external beam therapy,
18 facilities licensed to conduct remote sealed source therapy, and
3 facilities licensed to conduct gamma knife therapy.

Providence Memorial Hospital in El Paso, TX this translates into 440 nuclear medicine
diagnostic and therapeutic procedures in the month of June 1995, along with 134 nuclear
cardiology procedures for the same month. These procedures tally up to about 8,088
nuclear procedures per year.

R. E.Thomason  General Hospital in El Paso has performed 26 nuclear medicine
procedures in the past 12 months.

Lubbock General Hospital (University Medical Center) in Lubbock, TX has performed
2,595 nuclear medicine procedures during the past 12 months.

The radioisotopes are used for thyroid cancer treatment, hyperthyroidism (Graves
Disease), treadmill stress tests, brain scans, bone scans, myocardial  infarct scans and heart
ejection fraction tests.

Texas Tech University Health Sciences Center has one master radioactive user permit.
However, it has issued sub-licenses to 57 faculty members that in turn use radioisotopes in
various research and development projects. The other 35 educational institutions have
similar sub-licensing programs.

-
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In addition to medical uses of isotopes, industrial uses of isotopes include 881 industrial
users,
55 Educational (non-medical) users,
S 1 government (state, local, & civil defense) users,
6 foundations and other healing arts (Chiropractic, Dental, Podiatry, & Veterianary)

users.
249 portable/mobile moisture/density guages,
18 1 fixed nuclear guages,

118 industrial radiography guages & instruments,
103 gas chromatographs,
83 X-ray fluoresence  (sealed sources),
77 wireline  services,

48 tracer studies in oil well  exploration and development, paper manufacture,
37 guages for spinning pipe thickness, and
3 Fluoroscopy,  hand-held- light intensifiying  imaging devices, (lixiscopes).

There are two nuclear powered electric generating plants, Commanche  Peak at
Glenrose, TX and South Texas Nuclear Project at Baytown,  TX. These facilities generate
low level radioactive waste consisting of small amounts of radioisotopes filtered out of
cooling water. There are pumps, piping, and other machinery parts that must be replaced
due to aging and wear, but which are contaminated with radioactive elements and must be
disposed of as radioactive materials.

-

As of May 1995, there are 684 Texas institutions- hospitals, medical research laboratories,
-

universities, and electric utilities that produce low-level radioactive waste. These entities
are expected to produce 64,000 cu. fVyr.  of radioactive waste.  Because of the high costs
for disposal ($240.001 cu. k) the material will be super-compacted down to 26,000 cu.
Myr. Class A waste will account for 97%,  Class B waste will be 1% and Class C waste
will be 2% of the total amount. The waste producers are shown on the following figure.

What is a radioisotope?

Radioisotopes me naturally occurring or man made chemical elements that
spontaneously give off a ray or beam of energy. This energy beam can be in one of three
forms:

1) An alpha particle, which is a helium nucleus traveling at about 10,000 miles per
second. The alpha particle is easily stopped by a sheet of paper. The helium nucleus picks
up an electron and is transformed into a helium atom which then behaves as any other
atom of helium in the universe.

2) A beta particle is an electron traveling about 100,000 miles per second. Beta
particles are easily stopped by a thin sheet of aluminum foil.

3) A gamma ray is a strong beam of energy traveling at 186,000 miles per second
(speed of light). Gamma rays are very penetrating. A foot of concrete or several inches of
lead is required to stop gamma rays.

-
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All of these energy beams can cause ionizing radiation damage to living tissues,
This means that they destroy chemical bonds in living tissue and thereby wreck cells and
their function. Since alpha and beta particles are easily stopped, they do not ordinarily
cause tissue damage. Gamma rays, because they are so penetrating, and because they can
do so much tissue damage, are the main source of radiation beams that must be controlled
and disposed of properly in order to prevent inadvertent injury to humans and other life.

We are all familiar with X-rays used in medicine and dental work. We have
microwave ovens for cooking our food which produce non-ionizing radiation These
energy beam devices are safe to use with appropriate safeguards and shielding.

With proper disposal, the radioisotope waste generated in Texas can be safely
isolated from  accidental exposure to humans and other life.

Fortunately, radioisotopes decay at known rates and lose their radioactivity over
known time periods. The following table gives the half-life (when the radioisotopes loses
l/2 of its activity) of several radioisotopes used in medicine and research laboratories.

Note that Iodine-l 3 1 used to treat thyroid disease has a half-life of 8.1 days. In ten half-
lives (81 days) the radioisotope will decay down to background levels.

Carbon-14 has a half-life of 5,700 years and is used to radiocarbon date fossils, plant and
animal material, and underground water supplies. Carbon-14 is also used to trace
metabolic pathways in living tissues. Carbon-14, Potassium-40, and Tritium occur
naturally and we all have small amounts in our bodies. The largest producer of Tritium is
for atomic weapons and nuclear facilities.

Geology at the Eagle Flat-Sierra Blanca Radioactive Disposal Site.

The Eagle Flat site southeast of Sierra Blanca is situated in a basin surrounded by
low hills and mountains. The basin is filled with gravel, sand, silt and clay eroded from the
surrounding highlands. Analysis of the soil at the site shows that the material is
radiocarbon dead indicating that the alluvial  flat strata is more than 50,000 years old. The
accumulation of calcium carbonate below the Arispe surface indicates that the soil forming
processes began 150,000 to 300,000 years ago. CuZcic  soils, puleomagnefic
chronostiatigraphic  bounakries,  and strutigrqhic horizons that  can be projecied without
offset are all evidence that recognizable fault ruphrres  have not occurred within ihe Iasi
780,000 years before the preseni1. Seismic reflection, retiaction,  and surface wave
methods shows that the surface layer is 24 to 58 feet thick, the second layer is 190 to 351
feet thick, and overlies bedrock at depths of 220 to 384 feet.

Core analysis of one hundred twenty three (123) bore holes revealed that
sedimentation was started in the basin about 12 million years ago. Gravels and sand have
accumulated at the base of a steep slope which infers a normal fault between boreholes
YM- 17 and YM-63. There is no evidence from  seismic data or cores which indicates that
the fault was active from  12 to 5 million years ago. Neither is there evidence of more
recent activity at the inferred fault, Grayton  Lake, a dry lake bed, appeared about 780,000
years ago and continues to receive waters from Blanca Draw and the surrounding area

-

-
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today. Grayton  Lake would have to 6ll to a depth of 40 feet for surface water to drain
directly in the Rio Grande. The normal process is for Grayton  Lake to evaporate during
the non-rainy season.

There are a number of faults that transect the areas surrounding the Eagle Flat site.
However, not a single fault scarp cuts young (Present back to 500,000 years) surEcial
sediments in the Eagle Flat site. The closest Quaternary  fault scarp is 8.4 miles south in
Red Light Bolson. The inferred fault comes within 6.5 miles of the Eagle Flat site. Dates
of 250,000 to 500,000 years ago and 25,000 to 250,000 years ago can be obtained from
calcic soil development for activity at this fault. The average recurrence interval for large
surface ruptures is 80,000 to 160,000 years.

The Lobo Valley Basin faults, Mayfield  and Sierra Vieja, were nearest the
epicenter of the 193 1 Valentine, TX earthquake. This earthquake did not result in surface
ruptures. The April 13, 1995 earthquake (magnitude 5.6) 20 miles southeast ofAlpine,
TX did not affect  the Eagle Flat Site. Some rock fall and small rock slides were present in
the Alpine area.

Weather Patterns at the Eagle Flat Site.

Raiiall at the Eagle Flat site averages 12 inches per year based on 30 months of
on-site data collection. The US Weather Service records 12.31 inches per year at their
Sierra Blanca collection point. A check of Chronology Data Vol. 99 #13 and Tech Memo
40 shows a maximum estimated rainfall of 4 inches in a 24 hour period at Sierra Blanca.
Rainfall is concentrated between July and October and is usually the result of convective
thunderstorms. The evaporation rate is more than 70 inches per year.

The Late Wisconsinan  glacial period ended about 14,000 years before present.
The desert southwest became warmer and drier with the retreat of the glaciers in
Wisconsin. Dry woodlands ofjuniper interspersed with grasslands (depending on rainfall)
lasted until about 8,000 years ago. Long lasting hot and dry periods occurred up to 5,000
years ago. From 2,200 years ago the Eagle Flat site has experienced the current arid
regime of today. The chances for any appreciable flooding of the Eagle Flat site will be
minimized by the 30 ft. high berm that will enclose the completed facility. Thus only
water falling on the site will accumulate and drain into the storage ponds where it will
evaporate at a later date.

Facility Description and Design

There are three classifications of radioactive wastes: A, B, and C. These
classifications are based on the content of radioisotopes, with Class A being the ahortest-
lived and faster decaying isotopes. Class B waste is more hazardous and most of it will
come from nuclear reactors. Class C waste is the most hazardous and must be handled
and stored appropriately. These various classes will be separated into diierent storage
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trenches at the disposal site (see Facility Plan). Liquid wastes will not be accepted for
burial at the Low-Level Radioisotope Disposal Site. All waste must be in solid form.

All waste will be placed in cylindrical, steel-reinforced concrete canisters (barrels)
that are 13.5 inches thick at the top and bottom with 10 inch thick side walls. AtIer the
material is stored in the barrel, the top will be f%ed  with fbesh  concrete grout, the lid
poured inplace and placed in the burial trench. This storage method exceeds all current
federal and state regulations for entombment and safety. The barrels are designed to last
500 years or more and to withstand a Richter scale 6.5 earthquake.

The Slled barrels will be placed in a 40 ft. deep trench, backfilled with gravel, then
capped with a 16 8. thick engineered cap to prevent rainfall from entering the disposal
trench. Test wells will be installed so that the burial trench can be monitored for leakage
at any time in the future. The modular design will allow for easy retrieval and correction
of any leakage.

Transportation of Low-Level Waste to the disposal site.

Most of the waste will arrive at the site by long haul trucks manned  by highly
qualified drivers. The close proximity to M-10 (an interchange overpass is to be
constructed) will allow trucks to enter and leave M-10 without impeding normal traflic
flow. Two railroads that run through Sierra Blanca will also be available for rail shipments
if required. Over 15,000 truck load shipments of low-level wastes have been made in the
past without exposure of humans to radiation due to accidents. Texas is currently -
shipping its waste to Barnwell,  SC.
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Economic Benefits of the disposal facility

It is estimated that 132 construction workers will be needed to build the facility at
a total payroll of 1.8 million dollars in salaries over a nine-month period.

The operating unit will require the employment of 33 full-time people. These
employees will generate a 1.1 million dollar payroll each year. If former Mayor Jonathan
Rogers is correct on his Bank of the West television ads, then this payroll will spin over
into the Sierra Blanca economy to the rate of 7.7 million dollars. Some of that money
could flow to El Paso for food, clothing, cars, and concrete canisters.

The inclusion of Maine and Vermont into the interstate compact for the
construction and operation of the disposal site will generate 25 million dollars in initial
startup moneys. A compact between Maine, Vermont and Texas is necessary to restrict
the use of the disposal site to those three states. If Texas builds and operates the site by
itself, then it is subject to the laws of interstate commerce and anyone in the USA can ship
their waste to Texas for disposal.

Potential revenues of %6,240,000.00  each year ( 26,000 cu. A. at $240.00 /cu. A )
can be anticipated for disposal site operation. Hudspeth County is slated to receive 10%
of the revenues in lieu of taxes on the facility. These revenues should make the facility
self-sustaining over the expected lifetime of 30 years. Texas has already invested over 30
million dollars in the background studies required to select and qualify the Eagle Flat site.
Hudspeth County will have received %1,912,780  by August 1995 as their share ofthe
planning and development fees.

My review of all the geological evidence contained in five geology reports strongly
indicate that the selected site at Eagle Flat is stable and not subject to earthquakes. The
area has been quiescent for the past 780,000 years. The rainfall is about 10 inches per
year so the possibility of water contamination is very low and the deterioration of the
concrete barrels is very unlikely. Problems with floods are virtually non-existent. The
ground water is very old (30,000 to 60,000 years old) and does not move at any
measurable rate into the Rio Grande. Travel times of 19,134 years to 43,619 years was
estimated from the Eagle Flat site to the Rio Grande. At Eagle Flat (Faskin Ranch)
Carbon- 14 is less than 8pmc down to 1.5 pmc with Tritium values at zero indiccating  no
recent recharge through the basin floor. The ground water is not used for city water.
Sierra Blanca obtains its city water by pipeline l?om  Van Horn, TX. The area is isolated
from  any large population centers, but is still accessible by interstate highway and rail
connections. Therefore, I must conclude that the construction and operation of the low-
level radioactive waste disposal facility at Eagle Flat (Faskin Ranch) is appropriate and
safe for all users in Texas. Location of the site in Hudspeth County is appropriate due to
the arid climate, the stable geology, and the isolation of the facility at suitable distance
from large population centers. The disposal site will not pose any threat to the local
population since the concrete canister, by itself, can stop gamma ray emissions. Burying
the canisters 40 A. underground will add an additional measure of protection that will
prevent any ionizing radiation thorn reaching the surface of the ground.
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Texas has been shipping low level waste to Bamwell, SC for the past twenty three
years.
In 1990-5642 cufl,
1991-44660 CLI.  A.,
1992-48669 cu. ft.,
1993-9801 cu. A. and
1994-5879 cu. ft. were shipped to Bamwell, SC &om Texas.

Big shippers to Bamwell were US Army, US air Force, and the wo nuclear power plants

The Bamwell Facility was closed to outside shippers on 1 July 1994. However, it has now
reopened temporarily for a two year period. Texas can not rely on continued access to the
Bamwell Disposal Facility so the Eagle Flat Site at Sierra Blanca must be developed and
placed into operation in the near future, preferably within one year. The licensing
application (Revision 9- 1 Mar 1995) is being reviewed by the Texas Natural Resource
Conservation Committee and an approvsl  or denial of the license application is expected
by April 1, 1996. Recent correspondence indicates that the formal review by TNRCC
may be completed by November 1995. Construction and operation of the Eagle Flat
Low-Level Radioactive Disposal Site will provide for the responsible disposal of
radioactive waste in Texas. It will be of benefit to all residents of Texas, including those
in West Texas.
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